In this paper, moment inequalities for a new class of life distributions called new renewal better than used in Laplace transform order (N RBU L) are proposed. For the new class N RBU L, the preservation under convolution and mixture are studied. A new test statistic for testing exponentiality versus N RBU L is investigated based on these moment inequalities. Pitman asymptotic efficiencies of the test are proposed. The critical values of this test are tabulated. Some examples for censored and non-censored data are applied to the new test. Finally a new test for censored data is proposed.
Introduction
Certain classes of life distributions and their variations have been introduced in reliability theory, the applications of these classes of life distributions can be seen in engineering, social, biological science, maintenance and biometrics. Many statistician and reliability analysts proposed testing exponentiality versus some classes of life distribution. [1] studied the relation among the classes N RBU, RN BU, N RBU E and HN RBU E. [2] studied the moment inequality for the N RBU class. [3] proposed the U-statistic method for RN BU class. [4] proposed moment inequality for the RN BRU class. [5] studied the class N BRU E based on Laplace transform. The theme of this paper is to introduce a new class of life distributions, which is strictly larger than the new renewal better than used (N RBU ) class, called new renewal better than used in Laplace transform order (N RBU L ). Some properties of this class are studied and a test statistics for testing exponentiality versus this class is also proposed in cases of complete and right censored data.
Motivation and Definitions
Renewal survival function Consider a component with life time X with distribution function F (x), is put in operation. When the failure occurs, the component will be replaced by a sequence of mutually and identically components which are independent of the first component. In the long time, the remaining life distribution of a component in operation at time t is called the stationary renewal distribution. The corresponding renewal survival function is:W (t) = (x)dx. Now, we introduce the definitions of some of classes of life distributions. Definition 1.1. A non-negative random variable X with survival functionF (x) is new renewal better (worse) than used 
In this paper, the properties of preservation for the N RBU L class are introduced in Section 2. In Section 3, the moment inequalities for the N RBU L class are derived. In Section 4, we test exponentiality versus N RBU L class. In Section 5, Pitman asymptotic efficiencies (PAE) of our test are considered. In Section 6, critical values for the lower and upper percentiles of our test are calculated. In Section 7 our test is applied to sets of real examples. Finally, testing for censored data is developed in Section 8.
Some Properties of the N RBU L Class
In this section some properties of N RBU L class are discussed under convolution and mixture. Proof. The convolution of the two independent distribution functions F 1 and F 2 for the N RBU L class is given by:
and this leads to
which completes the proof.
The following theorem is presented to show that the N RBU L class is preserved under mixture. Theorem 2.2. The N RBU L class is preserved under mixture.
Proof. If F α be a set of probability distributions, where the index α is governed by the distribution G, then the mixture
Upon using Chebyschev inequality we get,
Moment Inequalities
In this section, the moment inequalities for the N RBU L class are derived and all moments are assumed to be exist and finite.
, then left hand side of (3.2) is
3)
The right hand side of (3.2) is equal to (see [6] )
The result follows from (3.2), (3.3) and (3.4).
Corollary 3.2. Putting r = 1, in (3.1) we get
Testing Exponentiality versus N RBU L Class
In this section, we test H 0 : F is exponential distribution versus H 1 : F is N RBU L and not exponential distribution. When r = 1, we get the following measure of departure
Note that under H 0 : δ = 0, versus H 1 : δ > 0, the empirical estimate of δ in (4.1) iŝ
is asymptotically normal with zero mean and variance σ 2 as given in (4.4).
(ii) Under H 0 , the variance is reduced to σ
where
and
2 )e −sX1 + 12sX 1 − 6(X 1 + 1).
Using U-statistic theory (see [7] ), we get the variance σ 2 = V ar(φ(X)) ofδ n is
Under H 0 , the variance σ 2 reduces to 
Where, 
We compare the Pitman asymptotic efficiencies PAEs at s = 0.4 of our test with some other tests. The results are shown in Table 5 .1. Table 5 .1 shows that our class N RBU L is more efficient for all used alternatives. 
Monte Carlo Null Distribution Critical Points
In this section, we calculate the lower and upper percentiles ofδ n given in (4.2) based on 10000 simulated samples of sizes n = 25, 27, 30(5), 40, 43, 45(5), 90. Table (6.1) gives these critical points of statisticδ n at s = 0.4. 
Applications
In this section,δ n have been calculated for real examples to illustrate the application of our test.
Example 7.1. The data set of 40 patients suffering from blood cancer (Leukemia) from one of ministry of health hospitals in Saudi Arabia (see [10] It was found thatδ n = −22.433 which is less than the tabulated value in Table 6 .1. Then we recognize that this data has exponential property. It was found thatδ n = −5.3835, which is less than the critical value in Table 6 .1. Then we recognize that this data has exponential property. Example 7.3. Consider the following data set in Kotz and Johnson and represent the survival times (in years) after diagnosis of 43 patients with a certain kind of leukemia (see [12] ). It was found thatδ n = −12.4805, which is less than the critical value in Table 6 .1. Then we recognize that this data has exponential property.
Testing Hypothesis versus N RBU L Alternative for Censored Data.
In this section, we propose a test statisticδ n for testing exponentiality versus N RBU L class in case of randomly right censored samples. Suppose n objects are put on test, and X 1 , X 2 , .., X n denote their true life time. We assume that X 1 , X 2 , .., X n be independent, identically distributed (i.i.d.) according to a continuous life distribution F . Let Y 1 , Y 2 , .., Y n be (i.i.d.) according to a continuous life distribution G. Also we assume that X , s and Y , s are independent. Using the censored data (Z i , δ i ), i = 1, 2, 3, · · · , n, where Z i = min(X i , Y i ) and
Let Z (0) = 0 < Z (1) < Z (2) ... < Z (n) denote the ordered Z , s and δ (i) is δ i corresponding to Z (i) . Then the product limit estimator of the survival functionF is given by:(see Kaplan and Meier [13] )
We propose the following test statistiĉ
The percentile points of our testδ Hereδ c n = 1.91 × 10 337 which is more than the tabulated value in Table 8 .1. Then we deduce that this data set has N RBU L property.
Example 8.2. The following data represent 51 liver cancers patients taken from Elminia cancer center Ministry of HealthEgypt, which entered in (1999) (in days). Out of these 39 represents non-central data, and the others represents censored data (see [15] ). It was found thatδ c n = 1.4 × 10 303 which is more than the tabulated value in Table 8 .1. Then we deduce that this data set has N RBU L property. Example 8.3. On the basis of right-censored data for lung cancer patients from Pena (see [16] ). These data consists of 86 survival times (in month) with 22 right censored. It was found thatδ c n = 1.45 × 10 225 which is more than the tabulated value in Table 8 .1. Then we deduce that this data set has N RBU L property.
